Effects of treadmill training on the arteriolar and venular portions of capillary in soleus muscle of young and middle-aged rats.
The effects of a 6-week programme of endurance training on soleus muscle capillarity were examined, in terms particularly of the proportions of arteriolar and venular capillaries and their capillary domain area, in young (3-week-old) and middle-aged (54-week-old) Wistar rats. Exercise protocols for the young training group were: 10-22.5 m min-1 60 min day-1 for 6 days a week, with a gradient of 7 degrees during the final 2 weeks; for the middle-aged training group, the protocols were: 10-20 m min-1. 50 min day-1 for 6 days a week. In both young and middle-aged training groups, the density of arteriolar capillaries was significantly increased (P < 0.05), but that of venular and intermediate capillaries was decreased slightly. The proportion of arteriolar capillaries therefore was significantly (P < 0.05) increased, from 63.9 to 73.1% in young rats and from 33.0 to 48.4%, in middle-aged rats after training. The increase in the proportion of arteriolar capillaries is an advantageous adaptation to exercise-induced increases in oxygen demand. In both young and middle-aged rats, capillary domain area and Krogh's tissue cylinder radii in all capillary portions decreased after training. These results suggest that adaptive changes in oxygen transport system, identified as an increase in the arteriolar capillary and a reduction in diffusion distance for oxygen, were observed in middle-aged as well as in young rats. However, capillary angiogenesis induced by exercise appeared to be greater in young than in middle-aged rats.